Autoimmunity caused by ignorant CD8+ T cells is transient and depends on avidity.
RIP-Kb mice, which express H-2Kb (Kb) molecules on their pancreatic beta cells, were used to examine the requirements for induction of autoimmune diabetes caused by CD8+ T cells. Previous studies showed that when these mice were crossed to mice expressing a Kb-specific TCR transgene, those CD8+ cells expressing the highest density of the transgenic TCR (presumably the highest avidity cells) were deleted intrathymically due to aberrant expression of Kb at this site. The remaining low avidity cells ignored Kb-bearing beta cells, even after priming, but were able to cause autoimmune diabetes when supplied with Il-2. To examine the properties of high avidity autoreactive CD8+ T cells, the thymic compartment of RIP-Kb mice was replaced with normal tissue to enable the maturation of CD8+ cells expressing the highest density of the transgenic TCR. These high avidity cells generally ignored Kb-expressing beta cells, but became autoaggressive after priming. Importantly, analysis of islet infiltration by CD8+ T cells revealed the presence of infiltrating cells in all mice examined within 3 wk of priming, but such infiltration was not usually apparent at later time points. In some cases, multiple primings were necessary for full development of autoimmunity. This implied that beta cells could act as transient targets for CD8+ T cell attack but could not sustain the stimulation of primed CD8+ cells. These studies indicate that the duration of priming stimulus and the avidity of the autoreactive CD8+ cells profoundly influence the severity of autoimmune disease.